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LOCKABLE COUPLING HOOK 

This invention relates to a coupling member. 

5 More particularly, the invention relates to a coupling member which includes a 

hook and a closure shaft which can be used for connecting to a loop or line. Typically, the 
coupling member could be used for securing lines in mountaineering, caye diving or other 
situations where a secure but releasable connection needs to be to a line or loop. 

10 One known form of shackle has a hook at one end and a swivel connected eyelet at 

the other. A spring loaded shaft is provided to co-operate with the hook to form a closed 
loop. Normally the free end of the spring loaded shaft simply bears against the terminal 
part of the hook. This is not a particularly secure arrangement because the spring loaded 
hook could be inadvertently moved to its open position against the action of the spring. 

15 Also, when the shackle is used to couple to a line which is under tension, release of the 
shackle can be difficult because it is necessary to move the line over the end of the hook 
against the tension in the line. When the tension is high, this can make release of the 
shackle difficult, possibly leading to accidents. 

20 The object of the present invention is to provide a novel coupling member which 

avoids at least some of the disadvantages of the prior art. 

According to the present invention there is provided a coupling member including : 

a body portion formed with a hook; 
25 a closure shaft slidably mounted in a first axial direction in the body for movement 

between open and closed positions; and 

a locking member carried by the closure shaft and being movable between locked 
and unlocked positions, the arrangement being such that when the locking member is in its 
locked position, it prevents movement of the closure shaft from its closed position. 
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Preferably, the locking member includes a locking pin which is slidably mounted in 
the closure shaft, the pin having a head and wherein the body portion includes a slot, the 
arrangement being such that the locking pin needs to be moved to its unlocked position so 
that the pin can move in the slot when the closure shaft moves. 

5 

Preferably, the hook has a terminal portion which is generally transverse to the 
direction of movement of the closure shaft. 

Preferably further, the terminal portion includes a recess which receives a free end 
10 of the closure shaft in its closed position. 

This arrangement has the advantage that there are no gaps between the free end of 
the closure shaft and the hook which can sometimes occur in known forms of shackle. 
Further, because the terminal portion of the hook is transverse to the direction of 
15 movement of the closure shaft, uncoupling of a line can be carried out by sliding the line 
over the terminal portion. 

Preferably further, the closure shaft is biased towards its closed position. 

20 Preferably the locking pin is biased towards its locked position. 

Preferably, the closure shaft is biased towards its closed position by means of a 
compression spring. Preferably further, the compression spring acts between one end of 
the closure shaft and a screw which forms a swivel connection for an eyelet mounted on 
25 the body remote from the hook. 

The invention also provides a coupling member including: 
a body portion formed with a hook having a terminal portion; 

a closure shaft slidably mounted in the body for movement between open arid 
30 closed positions; 

biasing means for biasing the closure shaft towards its closed position characterised 
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in that the terminal portion of the hook includes a recess or bore and wherein a free end of 
the closure shaft is located in the bore or recess when it is in its closed position. 

The invention will now be further described with reference to the accompanying 
5 drawings, in which: 

Figure 1 is a fragmentary view of a known form of shackle; 

Figure 2 is a longitudinal cross-section through one form of coupling member of 
the invention in a locked position; 

Figure 3 is a longitudinal cross-section through the coupling member in an open 
10 position; 

Figure 4 is a plan view of the coupling member with the sleeve removed; 
Figure 5 is a transverse cross-section along the line 5-5; 

Figure 6 is an exploded view of a preferred form of coupling member of the 
invention; 

15 Figure 7 is a side view of the coupling member; 

Figure 8 is a plan view of the coupling member; 

Figure 9 is an underside view of the coupling member; 

Figure 10 is an end view of the coupling member; 

Figure 1 1 is a cross-sectional view along the line 11-11; and 
20 Figure 12 is a cross-sectional view along the line 12-12, 

Figure 1 shows a known form of shackle 2. The shackle includes a hook portion 4 
having a terminal portion 6. The shackle includes a springloaded closure shaft 8 which is 
mounted in a body part 10 of the shackle. The shaft 8 can be moved by means of a tab 12 

25 which is movable in a slot (not shown) in the body part 10. In the closed position shown in 
Figure 1, the hook 4 co-operates with the closure shaft 8 to form a closed loop for coupling 
to a line 14. This type of shackle has disadvantages which can cause serious problems in 
some applications, such as mountaineering and/or cave diving and the like. First, there is 
sometimes a gap 16 between the free end of the locking shaft 8 and the terminal portion 6 

30 of the hook. If the shackle and/or line are moved laterally the line may cause displacement 
of the shaft and inadvertent de-coupling of the line. Another disadvantage is that when the 
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line 14 is under tension, it needs to be moved against the tensile force, i.e. in the direction 
of the body 10, in order that it can clear the terminal portion 6 of the hook. This can be 
very difficult where the tensile forces are high. The shackle 2 normally has an eyelet 17 
which is permanently coupled to the body part 10 by means of a rivet 18. This reduces the 
5 flexibility of the shackle because sometimes an open hook rather than an eyelet may be 
required at the other end of the shackle. 

Figures 2 to 5 show one form of coupling member 20 of the invention. The 
coupling member includes a cylindrical body 22 which is formed with a hook 24 having a 

10 terminal portion 26. The body 22 includes a cylindrical bore 28 within which is mounted a 
closure shaft 30 having an outer end 32 and an inner end 34. The coupling member 20 
includes an eyelet 36 which is connected to the body 22 by means of a screw 38 which is 
received within a threaded end 40 of the bore 28. The screw 38 permits the eyelet 36 to 
rotate or swivel, in the usual way. A compression spring 42 is located within the bore and 

15 acts between the inner end 34 of the shaft and the inner end of the screw 38. The spring 42 
biases the shaft 30 towards the terminal portion 26 of the hook. The terminal portion 26 of 
the hook includes a recess 44 which receives the outer end 32 of the shaft 30 when in the 
closed position, as shown in Figure 2. This forms a very secure connection between the 
free end of the shaft 30 and the hook 24. 

20 

The coupling member 20 includes a locking pin 50 having a head 52 at one end and 
threads at the other. A dome nut 54 is mounted on the threaded end of the pin 50. The pin 
50 is slidably mounted in a transverse bore 56 which extends through the shaft 30. A 
compression spring 58 is mounted on the pin 50 and acts between the nut 54 and the shaft 
25 30 and operates to bias the head 52 of the pin towards the shaft 30. It will be appreciated 
that the pin 50 is movable with the shaft 30 and in order to accommodate this movement, 
the body 22 is provided with upper and lower slots 60 and 62. 

The head 52 of the pin includes a frustoconical portion 64. The frustoconical 
30 portion 64 is seated within a countersunk hole 66 which is formed at the end of the upper 
slot 60 adjacent to the hook 24, as best seen in Figures 2 and 5. When the pin 50 is in its 
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locked position, as shown in Figure 1, the head 52 is seated within the hole 66 and this 
prevents movement of the pin 50 in the slots 60 and 62 because the frustoconical portion 
64 is wider than the width of the slots 60 and 62. This correspondingly prevents 
movement of the shaft 30 out of its locked position as shown in Figure 2. 

5 

The coupling member 20 includes a sleeve 70 which has an internal bore 72 
enabling it to slide over the cylindrical outer surface of the body 22. The sleeve includes a 
first bore 74 to enable the head 52 of the pin to pass therethrough and a second bore 76 to 
enable the dome nut 54 to pass therethrough. Adjacent to the bore 76 are gripping 
10 projections 78 and 80 which are preferably formed with ribbed surfaces, as shown for 
enabling a user to obtain a good purchase thereon. 

Figure 2 shows the coupling member 20 in a closed position. It will be seen that 
the dome nut 54 does not extend beyond the projections 78 and 80. This minimises the 

15 possibility of inadvertent contact being made with the dome nut 54 which might cause 
movement of the locking pin 50 to its unlocked position. When the user wishes to release 
the coupling member, his or her finger is pressed against the dome nut 54 so as to push it 
inwardly. This elevates the head 52 out of the countersunk hole 66. The user can then 
slide the sleeve 70 in a direction away from the hook 24. The pin 50 will move in the slots 

20 60 and 62 and the shaft 30 will be carried with the pin to its open position, as shown in 
Figure 3. Upon release of the sleeve 70, the compression spring 42 will act to return the 
shaft 30 to its closed position and the spring 58 will cause the pin 50 to return to its locked 
position, as shown in Figure 1. In the illustrated arrangement, the coupling member 
includes an eyelet 36 but it is to be understood that other components could be connected 

25 to the body or alternatively the body 22 could be integrally formed with a fixed eyelet. In 
a still further modification, the eyelet 36 could be replaced by a component which was a 
duplicate of the body 22 so that it effectively constituted a double ended securely closing 
coupling member. 

30 The coupling member of the invention can be made in various sizes, say having an 

overall length in the range from 60mm to 200mm. In the preferred arrangement, the length 
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is about 124mm, The diameter of the shaft 30 can be in the range from say 3mm to 10mm 
and preferably is 5mm in diameter. The depth of the recess 44 can be in the range from 
1 .5mm to 7mm and is preferably about 3mm. 

5 The coupling member 20 can be made from materials suited to various 

applications. For maximum strength and security, it is preferred that the body 22 is made 
from titanium. Similarly, the shaft 30 and eyelet 36 can be made from titanium. The 
screw 38 and pin 50 can also be made of titanium but commercially available stainless 
steel components could be used for these parts. The sleeve 70 can be moulded from a 
10 durable plastics material such as ABS. Alternatively, the various components could be 
made from stainless steel, brass or other durable material. 

Figures 6 to 12 illustrate a preferred form of coupling member 100 of the invention. 
In these drawings, the same reference numerals have been used to denote parts which are 
15 the same as or correspond to those of the embodiment of Figures 2, 3 and 4. 

The main difference between the coupling member 100 and the coupling member 
20 is that the body portion 22 is made up from a number of separate components which are 
fastened together. More particularly, the body portion 22 includes first and second 

20 moulded components 102 and 104 and first and second side plates 106 and 108. The 
moulded components 102 and 104 are preferably injection moulded from plastics material 
such as nylon or acetyl plastic. The side plates 106 and 108 are preferably formed from 
metal such as titanium or stainless steel. The components 102, 104, 106 and 108 are 
fastened together by means of four rivets 110 which pass through aligned holes 112 

25 formed in the components 102, 104, 106 and 108. 

The moulded components 102 and 104 are generally recessed on their outer sides 
so as to receive the side plates 106 and 108 therein. The moulded components 102 and 
104 are also moulded with formations which define the cylindrical bore 28 in which the 
30 closure shaft 30 is slidably mounted. The components 102 and 104 are also formed with 
the transverse bore 56 in which the locking pin 50 is slidably mounted. In the illustrated 
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arrangement, the components 102 and 104 are formed with shoulders 114 which define a 
stop against which the inner end of the compression spring 42 acts. The other end of the 
spring 42 is partially mounted over the inner end 34 of the shaft 30, the shaft 30 being 
provided with an annular shoulder 116 against which the outer end of the spring 42 acts. 
5 In the illustrated arrangement, the component 104 includes a recess 117 which gives access 
to the cylindrical bore 28 from the eyelet 17. This enables flushing of the bore 28 with 
water or compressed air to clear any foreign material from the bore 28 in which the 
compression spring 42 is located. 

10 In the illustrated arrangement, the sleeve 70 is replaced by a slide actuator 118 

which is mounted for sliding movement on the moulded components 102 and 104. More 
particularly, the moulded components 102 and 104 are formed with lateral projections 120 
and 122 and the underside of the actuator 112 is formed with a complementary keyway 
124. As best seen in Figure 10, the projections 120 and 122 are received within the 

15 keyway 124 and permit limited sliding movement of the actuator 112 relative to the body 
22. The locking pin 50 includes a rounded head 126 which in use is located within a 
cylindrical recess 128 formed in the actuator 118. The lower end of the locking pin 50 has 
mounted thereon a frustoconical locking body 130. The pin 50 passes through the 
transverse bore 56 in the closure shaft 30, as in the previous embodiment, and the spring 

20 58 acts between the underside of the head 126 and the closure shaft 30. The moulded 
components 102 and 104 are formed with concave recesses 132 which are complementary 
in shape to the locking body 130 so that in the locked position of the pin, as shown in 
Figure 10, the locking member 130 is located within the concave recess 132. This prevents 
sliding movement of the actuator. When, however, the user wishes to open the coupling 

25 member, the user presses on the rounded head 126 in an inward direction so as to move the 
locking body 130 clear of the recess 132. The actuator can then be used to move the 
closure shaft 30 towards the left, as shown in Figure 1 1 so that its outer end 32 will clear 
the recess 44. In the illustrated arrangement the recess 44 is in the form of a bore which 
extends through the terminal portion 26 of the hook. This arrangement assists in 

30 preventing clogging of the recess with dirt or other foreign material. This enables the 
coupling to be connected or disconnected to a line 14, as described previously. The 
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moulded components 102 and 104 being moulded from plastics material are light weight, 
relatively cheap to manufacture and can be shaped so as to provide a convenient and eye 
pleasing appearance. For instance in the illustrated arrangement, the components 102 and 
104 are formed with shallow grooves 140 which assist manual gripping of the coupling 
5 member. 

As mentioned above, the use of multiple components for making the body 22 
enables flexibility in the use of materials. For instance, the moulded components 102 and 
104 can be moulded from a variety of plastics materials. The side plates 106 and 108 can 
10 be cast or fabricated from suitable metals or alloys. The rivets 110 are conveniently 
formed from stainless steel. The actuator 1 18 is preferably moulded from plastics, material 
such as nylon or acetyl plastic. The locking pin 50 can be formed from stainless steel or 
moulded from a hard plastic material such as ABS or the like. 

15 Many modifications will be apparent to those skilled in the art without departing 

from the spirit and scope of the invention. 



